Cloning and heterologous expression of SS10, a subtilisin-like protease displaying antifungal activity from Trichoderma harzianum.
Trichoderma harzianum parasitizes a large variety of phytopathogenic fungi. Trichoderma harzianum mycoparasitic activity depends on the secretion of complex mixtures of hydrolytic enzymes able to degrade the host cell wall. A gene (SS10) encoding a subtilisin-like protease was cloned from T. harzianum T88, a biocontrol agent effective against soil-borne fungal pathogens. The full-length cDNA was isolated by 5' and 3' rapid amplification of the cDNA ends. The coding region of the gene is 1302 bp long, encoding 433 amino acids of a predicted protein with a molecular mass of 45 kDa and a pI of 6.1. Analysis of the deduced amino acid sequence revealed that this protein had homology to the serine proteases of the subtilisin-like superfamily (subtilases) (EC 3.4.21.) and had a predicted active site made up of the catalytic residues Asp 187, His 218 and Ser 376. Northern experiments demonstrated that SS10 was induced in response to different fungal cell walls. Subtilisin-like protease gene SS10 was expressed in Saccharomyces cerevisiae under control of the GAL1 promoter. The enzyme activity culminates (17.8 U mL(-1)) 60 h after induction with galactose. The optimal enzyme reaction temperature was 50 degrees C and the optimal pH was 8. The subtilisin-like protease exerted broad-spectrum antifungal activity against Alternaria alternata, Fusarium oxysporum, Rhizoctonia solani, Sclerotinia sclerotiorum and Cytospora chrysosperma.